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RESUMO
Analisar a associação entre excesso de peso
e diferentes fatores de risco familiares em
adolescentes da região oeste do estado de
São Paulo. Estudo transversal com 1779
adolescentes de ambos os sexos, e idade
compreendida entre 11 e 17 anos. Calcu-
lou-se o índice de massa corporal e os fato-
res de risco familiares foram analisados por
meio de questionário. O excesso de peso
foi associado com o sexo masculino
(RC=1,55 [1,22-1,97]), estudar em escola
particular (RC=2,14 [1,56-2,94]) e maior es-
colaridade materna (RC=0,52 [0,33-0,83]).
Iniciativas de combate à obesidade devem
ser instauradas em meio escolar e atingir
toda a estrutura familiar, bem como levar
em consideração particularidades decor-
rentes do sexo.
DESCRITORES
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Adolescentes.
Fatores de risco.
Estudos transversais.
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ABSTRACT
The objective of this study was to analyze
the association between being overweight
and family risk factors in adolescents from
Western Sao Paulo state. This cross-sec-
tional study involved 1779 adolescents of
both genders and with ages ranging be-
tween 11 and 17 years. The participants'
body mass index was calculated, and the
family risk factors were analyzed through a
questionnaire. Excessive weight was asso-
ciated with the male gender (CR=1.55
[1.22-1.97]), studying in a private school
(CR=2.14 [1.56-2.94]) and mother's higher
education (CR=0.52 [0.33-0.83]). There is a
need to implement initiatives to fight obe-
sity in the school environment and reach
the whole family structure, taking gender-
related specificities into consideration.
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RESUMEN
Analizar la asociación entre exceso de peso
y diferentes factores de riesgo familiares
en adolescentes de la región oeste del es-
tado de São Paulo. Estudio transversal con
1779 adolescentes de ambos sexos, y edad
comprendida entre 11 y 17 años. Se cal-
culó el índice de masa corporal; los facto-
res de riesgo familiares fueron analizados
por medio de cuestionario. El exceso de
peso fue asociado con: sexo masculino
(RC=1,55 [1,22-1,97]), estudiar en escue-
la particular (RC=2,14 [1,56-2,94]), y ma-
yor escolaridad materna (RC=0,52 [0,33-
0,83]). Iniciativas de combate a la  obesi-
dad deben ser instauradas en el medio
escolar y alcanzar a toda la estructura fa-
miliar, así como llevar en consideración
particularidades provenientes del sexo.
DESCRIPTORES
Obesidad.
Adolescentes.
Factores de riesgo.
Estudios transversales.
768 Rev Esc Enferm USP2009; 43(4):767-72www.ee.usp.br/reeusp/
Risk factors associated with overweight among
adolescents from Western São Paulo state
Fernandes RA, Conterato I, Messias KP, Christofaro DGD,
Oliveira AR, Freitas Jr IF
INTRODUCTION
Overweight and obesity (O/O) are considered serious
public health issues across the world because of their strong
associations with various risk factors for developing non-
transmissible chronic diseases(1-2).
Studies show that Brazilian children and adolescents,
though being in the early phases of human development,
already have a high adipose tissue accumulation that is di-
rectly related with increased systolic and diastolic arterial
blood pressure values(2). The reported increase is apparently
based on the decisive role that excessive fat in the blood
stream has in forming fat deposit on blood vessel walls
(atheroma) in these youths.
Although there are no similar reports in the literature
concerning the Brazilian pediatric population, studies with
North-American populations of the same age show that
there has been a significant increase in the number of pa-
tients with diseases associated to O/O, such as diabetes
mellitus and gallbladder problems, seen at health systems
in the referred country over a 20-year period (1979-1999)(1).
There is an increasing prevalence of O/O
among pediatric populations, especially in de-
veloping countries, which is the case of Bra-
zil. Three large population surveys performed
between 1974 and 1997 show that the re-
ferred phenomenon increased by more than
200%(3). In Brazil, this increase in the occur-
rence of O/O accompanied the significant
changes brought about in family structure
and society over the last three decades.
These changes in the structure of Brazil-
ian families include significant changes in eat-
ing habits and in the practice of physical activities. Hence,
families adopt habits/behaviors associated with O/O (e.g.:
skipping important meals; less physical activities; more sed-
entary behaviors). This has been observed among adoles-
cents living in Southern Brazil(4-6).
Despite the impossibility to fully distinguish the burden
of genetics and the environment in children, the relation-
ship between the family environment and the development
of O/O is strongly influenced by socioeconomic variables,
such as family income, the education level of parents or
tutors, smaller family structures, and attending a private
school. Furthermore, these variables are associated with
the increase in O/O prevalence(4-6).
Despite the various indicators of the significant power
the family environment has on avoiding/developing O/O,
there are still many gaps in the literature to be filled.
In addition, few study centers have performed large sur-
veys that analyze the occurrence of O/O and its interaction
with various risk factors. Therefore, there is a significant
limitation to construct a broader view about this major
problem in the country, since socioeconomic characteris-
tics change from region to region.
Some municipalities, such as those located in Western São
Paulo state, despite high indicators of O/O prevalence among
their youth(7), lack information in this respect and, therefore,
face several difficulties to structure efficient initiatives for the
prevention of / battle against O/O. For this reason, it is essen-
tial for health professionals from various areas to obtain infor-
mation about O/O if they are interested in performing inter-
vention strategies for treatment and prevention.
OBJECTIVE
The objective of the present study was to analyze the
association between O/O and different family risk factors
among adolescents living in the city of Presidente Prudente,
São Paulo state.
METHOD
This cross-sectional study has descriptive and analyti-
cal characteristics, and was performed in the
second semester of 2007 in the city of
Presidente Prudente, São Paulo state. Sample
size was determined through an equation to
estimate population parameters. A sample of
1,779 students was necessary to detect an
estimated O/O prevalence of 28.6%(7), with a
sample error of 2.1%, power of 80%, and sta-
tistical significance of 5%. Based on informa-
tion obtained in a previous study, which re-
ported a 12.5% sample loss, the present study
aimed to interview at least 2,001 male and
female students. After excluding individuals
with any kind of irregularity in the collected data (ques-
tionnaires left blank or completed inappropriately; absence
on the evaluation days), the sample consisted of 1,779 stu-
dents, with ages raging between 11 and 17 years, and regu-
larly enrolled in state or private schools in the referred city.
The first step to select the sample was to obtain data
regarding the total amount of schools (n= 118) and the
number of students in each. The data showed there were
36 schools for the age group considered in the present study
(11-17 years). In agreement with the proportion of students
in the two school systems (approximately 30% in private
schools), six schools (four state and two private) were ran-
domly selected.
Before data collection, all students from the six selected
schools were invited to participate in the study. A consent
term was sent to their parents or tutors asking permission
for the subjects’ participation in the study. The inclusion
criteria were based on the following information: (a) be a
regular student enrolled in one of the six studied schools;
(b) not have any diagnosed metabolism disease or special
need that could affect the result, or be pregnant; (c) return
In Brazil, this increase
in the occurrence of O/
O accompanied the
significant changes
brought about in family
structure and society
over the last three
decades.
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the consent term signed by a parent or tutor. The present
study was performed in agreement with all guidelines and
regulations for studies involving human beings (decree 196/
96) and was approved by the Ethics Committee for Research
Involving Human Beings at Universidade Estadual Paulista
– UNESP (Presidente Prudente Campus) [Registration num-
ber 087/2006].
All anthropometric measurements were performed at
each school, in a room reserved and prepared specifically
for this purpose(8). The students’ body mass was measured
using a mechanic scale (Filizola®), with a 0.1kg precision and
maximum capacity of 150kg. The students’ height was mea-
sured using a metal stadiometer fixed to the wall with a pre-
cision of 0.1cm and maximum height of 2 meters. The stu-
dents’ body mass index (BMI) was obtained using their weight
and height data. Knowing the students’ BMI values and us-
ing specific critical reference values according to age and
gender(9), subjects were classified according to their respec-
tive nutritional status: eutrophy, overweight or obesity.
Students completed the questionnaire in the classroom,
receiving help from the same evaluator, who provided a
brief explanation about the correct way of completing the
forms and answered any questions the students had. Stu-
dents were not allowed to talk while completing the ques-
tionnaires. The students’ parents also completed a ques-
tionnaire, but at home and without any supervision by the
researcher.
The families’ economic condition (EC) was determined
according to the Brazil Economic condition Classification
Criteria (ABEP – Brazilian Association for Population Stud-
ies- abbreviation in Portuguese)(10). Students also completed
this specific questionnaire in the classroom with the help
of the evaluator. This instrument takes into consideration
the parents’ level of education, the existence/number of
certain rooms and appliances at home, and establishes an
EC classification (between A [highest] and E [lowest]). Af-
ter categorizing the subjects using the EC instrument, the
sample was divided once again as follows: high economic
condition (HEC; category A); average economic condition
(AEC; category B); low economic condition (LEC; categories
C, D and E). This questionnaire also provided data concern-
ing the number of TV sets the adolescents had at home.
The students’ parents were invited to complete a question-
naire with information about their education and about
the number of siblings living in the same house as the stud-
ied adolescent.
With the purpose of evaluating the consistency of the
information provided in all questionnaires, two weeks af-
ter data collection, a small portion of the sample (170 stu-
dents and 30 parents) was randomly selected to answer
the questionnaires again, and agreement levels (Kappa [k]
index) between the answers (CE [k= 0.87] and parents’ data
[k= 1.00]) were analyzed.
The Kolmogorov-Smirnov test showed that non-para-
metric statistics were necessary to analyze the numerical
variables. k indicated the agreement of categorical data.
The chi-square (χ2) test analyzed the association between
the variables and also compared ratios. Binary regression
logistics, represented by odds ratio (OR) and a 95% confi-
dence interval (CI95%), in the univariate and in the adjusted
model (eliminate any confounding variables), indicated the
magnitude of the associations between O/O (outcome) and
the different family factors analyzed. Values (p) below 5%
were considered significant and the statistical analysis was
performed using SPSS 13.0.
RESULTS
The analyzed sample consisted of 46.3% boys and 53.7%
girls  (p= 0.002). There was no statistical difference between
both genders in terms of age (male: median= 13.8 [inter-
quartile range - IR= 3.2] and, female: median= 13.7 [IR=
2.8]; p= 0.817) and BMI (b: median= 20.1 [IR= 5.1] and, fe-
male: median= 19.7 [IR= 4.8]; p= 0.139). However, male
adolescents were taller (median= 1.65 [IR= 0.20]) and
heavier (median= 54.7 [IR= 21.2]) than female adolescents
(median= 1.59 [IR= 0.10] and median= 49.5 [IR= 14.1], re-
spectively; both with p= 0.001).
The total O/O occurrence among the studied adoles-
cents was 22.9% (overweight= 16.8% and obesity = 6.1%)
and it was associated with the gender, school environment
(attending private school), smaller number of siblings and
better economic condition (Table 1). No statistically signifi-
cant association was found between O/O and the number
of TV sets in the household and the parents’ education level.
In the univariate model, the logistic regression showed
that male adolescents (OR= 1.49 [1.19-1.86]) had greater
chances of becoming O/O, as well as students attending
private schools (OR= 2.00 [1.58-2.54]). In addition, students
with better economic conditions have more chances of
becoming overweight (Table 2).
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Table 1 – Association between overweight and family risk factors - Presidente Prudente, São Paulo - 2007
Family Factors Eutrophy % O/O % χ
2
p
Gender Female 80.4 19.6
Male 73.3 26.7 12.005 0.001
School Public 80.6 19.4
Private 67.4 32.6 32.881 0.001
TV sets TV 1< 79.7 20.3
TV 2> 76.4 23.6
1.730 0.188
EC Low 83.3 16.7
Average 76.2 23.8
High 73.7 26.3
10.823 0.001
HE None 77.6 22.4
Father 75.5 24.5
Mother 81.1 18.9
Both 72.4 27.6
1.215 0.270
Siblings None 73.1 26.9
1-2 76.7 23.3
2-3 81.6 18.4
>4 80.9 19.1
4.698 0.030
O/O= overweight and obesity; EC= economic condition; HE= higher education.
Table 2 – Association between overweight and different family risk factors among adolescents of both genders, using a univariate and
multivariate model - Presidente Prudente, São Paulo- 2007
Risk Factors
Gender Female
Male
School Public
Private
TV Sets TV 1<
TV 2>
EC Low
Average
High
HE None
Father
Mother
Both
Siblings None
1-2
2-3
>4
O/O among Adolescents
Univariate model Multivariate modelO/O %
OR (Ci95%) OR (Ci95%)
19.6 1.00 1.00
26.7 1.49 (1.19-1.86) 1.55 (1.22-1.97)
19.4 1.00 1.00
32.6 2.00 (1.58-2.54) 2.14 -2.94)(1.56
20.3 1.00 1.00
23.6 1.21 (0.92-1.59) 1.03 (0.74-1.45)
16.7 1.00 1.00
23.8 1.55 (1.14-2.11) 1.39 (0.97-2.00)
26.3 1.77 (1.27-2.47) 1.36 (0.84-2.22)
22.4 1.00 1.00
24.5 1.12 (0.76-1.65) 0.78 (0.50-1.20)
18.9 0.80 (0.52-1.22) 0.52 (0.33-0.83)
27.6 1.31 (0.95-1.81) 0.66 (0.43-1.01)
26.9 1.00 1.00
23.3 0.82 (0.59-1.15) 0.87 (0.61-1.25)
18.4 0.61 (0.39-0.95) 0.80 (0.49-1.28)
19.1 0.64 (0.32-1.26) 0.89 (0.43-1.85)
O/O= overweight and obesity; EC= economic condition; HE= higher education; OR= odds ratio; CI95%= 95% confidence interval.
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In the multivariate analysis model (Table 2), risk factors
were grouped in one single mathematical model, aiming to
eliminate any effects from possible confounding variables.
In this model, it was found that the variable higher eco-
nomic condition lost its statistical significance. In addition,
it was observed that a higher education level among moth-
ers was a significant protection factor associated to O/O
(reduction of 48%).
DISCUSSION
The prevalence of O/O in the studied sample was 22.9%,
which is similar to the rates of 25.9%(5) and 24.8%(6) observed
in a recent study performed among adolescents from the
state of Rio Grande do Sul. These prevalence rates are much
higher than the 12.6% observed in the 1990’s(3) and they re-
flect the critical situation of nutritional transition (from nu-
tritional deficiency to being overweight) the young popu-
lation of Brazil has been experiencing over the last decades(3).
Brazilian studies have indicated a close relationship be-
tween O/O and EC, with higher rates observed in wealthier
economic strata, regardless of the region being ana-
lyzed(3,11-12). This positive association between overweight
and EC is apparently based on the easier access these youths
have to obesogenic food or sedentary behaviors(11). The
present study found a statistically significant association
between EC and O/O, which is in agreement with the afore-
mentioned studies. However, that association did not re-
main significant in the multivariate model, showing that it
can be mediated by other factors associated with EC, such
as school environment.
In fact, in terms of school environment, several studies have
shown there is an association between attending private school
and having greater risks for being overweight(5,11-12), higher cho-
lesterol levels and, consequently, more occurrences of hy-
percholesterolemia(13). There is still no consensus in the lit-
erature about the explanations for this phenomenon. In a
recent study(11), however, it was observed that private school
students consumed more high-calorie foods while at school,
such as: soft drinks, fried foods, and candies. Nonetheless,
in another line of thought, but also considering the effect
of school environment on the development of O/O, there
is evidence(14) that well-structured campaigns can signifi-
cantly reduce O/O prevalence and physical inactivity among
those students.
Therefore, considering the importance of school envi-
ronment for the students’ development of life habits and
values, it should be emphasized that schools are important
allies in this battle, provided that well-structured campaigns
against O/O are held. On the other hand, when such cam-
paigns are not present, schools are characterized as signifi-
cant diffusion agents of health-threatening habits among
these youth.
In the present study, the gender differences observed
(higher O/O occurrence among males) are similar to those
found for adolescents living in Capão da Canoa, Ro Grande
do Sul state(6), but differ from the information found for
adolescents living in Fortaleza, Ceará state(12). In fact, in Bra-
zil, there is no clear tendency about the association be-
tween gender and overweight. This knowledge gap is pos-
sibly influenced by associations observed between the many
family / sociocultural variables and risk factors for the de-
velopment of O/O.
A clear example of the referred influence was evidenced
in a study on adolescents living in the city of Pelotas, Rio
Grande do Sul state(15), which found that male youths have
more family support to engage in physical activities. In ad-
dition, as previously observed in New Zealand adoles-
cents(16), female youths apparently liked fruits and veg-
etables more than their male peers, though no clear rea-
son was found for this distinction. Therefore, in the search
for more effective results, there is a need to implement
campaigns to fight obesity, taking gender differences into
consideration, as well as performing more studies to ana-
lyze those differences.
In addition to the aforementioned controversial themes,
it is worth stating the association observed between
mothers’ higher education level and lower O/O occur-
rence. This finding evidences a possible protection fac-
tor probably triggered by greater access to quality infor-
mation. Previous studies have indicated risk associations
between these variables (only in the univariate model),
or did not even detect that such association existed(5-6).
On the other hand, there are studies that indicate a strong
influence of both parents or the mother alone on the de-
velopment of O/O(17-18).
CONCLUSIONS
The school environment, represented as attending pri-
vate school, and mothers’ higher education level were vari-
ables associated to overweight among the studied adoles-
cents. In addition, despite the inability to state the cause,
gender is also an important factor associated to overweight.
These data stress the importance of implementing initia-
tives to fight O/O at schools, considering gender differences
and the need to reach the family structure where these
youth live.
The main limitation of this study is its cross-sectional
design. This characteristic makes it possible to analyze as-
sociations but impedes the establishment of causal rela-
tionships between the analyzed variables. In this sense, in-
ferences about the associations observed in this study
should be made with caution and further temporal studies
should be performed with this sample, as well as in other
regions of Brazil.
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